Two large randomized controlled trials examined the efficacy and safety of rivaroxaban for the treatment of venous thromboembolism (VTE). The aim of this epidemiological study was to analyze a cohort of Italian patients affected by VTE who were treated with rivaroxaban in clinical practice. The data were collected by physicians using an online electronic questionnaire. The study was performed during a 6-month period from January to June 2014. We analyzed the clinical characteristics, risk factors for VTE, comorbidities, diagnostic techniques, and treatments in the whole population and in the subgroups with deep vein thrombosis (DVT) only, pulmonary embolism (PE) only, and DVTþPE. Overall, 75.9% of patients were affected by DVT; 20% of patients had DVT and PE; and 4.8% of patients had only PE. Approximately 90% of patients were symptomatic upon diagnosis, and 46.3% of patients required hospitalization. More than half of the patients switched to rivaroxaban after receiving another anticoagulant therapy. The main reasons for changing treatment included difficulties in managing vitamin K antagonists, patient choice, and prothrombin time-international normalized ratio (PT-INR) instability. The switch to rivaroxaban occurred after a mean of 1.8 PT-INR measurements. Clinical characteristic were overall similar to those of patients enrolled in prior clinical trials evaluating the safety and efficacy of rivaroxaban.
Introduction
Venous thromboembolism (VTE) includes 2 clinical manifestations: deep vein thrombosis (DVT) and pulmonary embolism (PE). The VTE causes morbidity and mortality and is the third most common cause of cardiovascular disease. 1 According to a recent population cohort study in the United Kingdom, the incidence rate of VTE was 1.3 first VTE events per 1000 person-years. Additionally, the recurrence rate of VTE was 11.1 per 100 person-years during the first 6 months following the first VTE event. 2 The standard of care for VTE includes an initial treatment with heparin followed by vitamin K antagonists (VKAs). [3] [4] [5] This treatment poses several problems associated with frequent laboratory monitoring, food and drug interactions, and dosage changes. 6 However, new oral anticoagulants (NOACs) do not require more frequent routine monitoring and can be administered at a fixed dose. These drugs are available and are approved in many countries for the treatment and prevention of recurrent VTE. [7] [8] [9] [10] [11] [12] The NOACs offer the same efficacy and have a decreased risk of bleeding compared to warfarin. 13 The drug rivaroxaban is a direct, oral reversible factor Xa inhibitor that allows treatment without an initial parenteral therapy with heparin. [14] [15] [16] The efficacy and safety of rivaroxaban for the treatment of VTE was studied in the EINSTEIN program, which included 2 large randomized controlled trials (EINSTEIN-DVT and EIN-STEIN-PE). 11, 12 The EINSTEIN-DVT trial consisted of 2 parts. The first part (Acute DVT Study) of the study was an open-label randomized study of patients with acute and symptomatic DVT. The second part (Continued Treatment Study) of the study was a double-blind randomized study of patients with confirmed-symptomatic DVT or PE who completed 6 to 12 months of anticoagulant therapy. 12 The Acute DVT Study compared rivaroxaban treatment (15 mg twice daily for 3 weeks, followed by 20 mg once daily) with a standard therapy consisting of enoxaparin and a VKA. In the Continued Treatment Study, rivaroxaban treatment (20 mg once daily) was compared to a placebo. These 2 studies revealed that rivaroxaban is as effective as the standard therapy for the treatment of acute DVT. Additionally, rivaroxaban has superior efficacy and has an acceptable risk of bleeding in patients with preventing recurrences. 12 Similar results (noninferiority to standard therapy) were obtained in the EINSTEIN-PE study. This study was a randomized open-label trial comparing rivaroxaban (15 mg twice daily for 3 weeks, followed by 20 mg once daily) with standard therapy (enoxaparin followed by warfarin or acenocoumarol) for 3, 6, or 12 months in patients with acute symptomatic PE with or without DVT. 11 In 2013, a pooled analysis of EINSTEIN-DVT and EINSTEIN-PE data was conducted and found similar results for the safety and efficacy of rivaroxaban. Similar results were also found for the following key patient subgroups: fragile patients, patients with cancer, patients presenting with large clots, and patients with a history of recurrent VTE. 17 Moreover, a "real-life" Spanish (RLS) study evaluated a cohort of patients with DVT and/or PE who were treated with rivaroxaban, and the results were similar to the EINSTEIN studies. 18 The aim of this epidemiological analysis was to evaluate a real-life Italian population to determine the characteristics (risk factors of VTE, diagnostic techniques, comorbidities, and previous treatments; Tables 1 and 2, Figure 1 ) of patients with VTE receiving rivaroxaban.
Materials and Methods
We performed an epidemiological survey of a cohort of Italian patients. An electronic questionnaire, including demographic data (sex, age, and body mass index) and patient medical history, was prepared. Physicians, affiliated with a hospital or university and with experience in prescribing rivaroxaban, were asked to complete the questionnaire to collect clinical data on adult patients with suspected VTE (DVT and/or PE) who were prescribed rivaroxaban during the defined period. The data collected included risk factors for VTE, diagnostic techniques, comorbidities, and previous treatments. The survey was performed during a period of 6 months from January to June 2014. The information collected by the physicians was not monitored or controlled and was sent to the central statistical center automatically (as aggregate data).
Statistical Analyses
The central statistical center performed a descriptive analysis on the aggregate data. Relative frequencies, expressed as percentages, of qualitative variables and means and standard deviations of quantitative variables were analyzed. All variables were analyzed for the whole population and for the following patient subgroups: patients diagnosed with DVT only (DVT only), patients with PE only (PE only), and patients presenting both DVT and PE (DVTþPE). Chi-Square test, or Fisher exact test when necessary, was used to compare baseline characteristics and risk factors between the 3 groups. Post hoc comparisons were made between the DTV-only group and the others 2 groups, in case of statistical significance. No adjustment for multiple comparisons was applied. Comparisons of study characteristics with others studies were made by w 2 test. One-way analysis of variance was used to compare baseline quantitative factors between the 3 groups. A P value <.05 was considered statistically significant. 
Results

Clinical Characteristics
A total of 38 physicians (of 47 who were contacted) agreed to participate and answered the questionnaire. The physicians participating in this survey had the following backgrounds: internal medicine (45.5%), coagulation clinic physicians (37.5%), cardiology (12.0%), and hematology (3.1%). Physicians collected data on a total of 458 patients. The clinical patient characteristics (upon diagnosis) are listed in Table 1 . The thromboembolic events were localized within the right lower leg (12.9% distal part and 41% proximal part) in 53.9% of patients, left lower leg (12.9% distal part and 34.3% proximal part) in 47.2% of patients, and in the pulmonary vessels in 24% of patients.
At the time of diagnosis, 89.3% of patients were symptomatic. The following primary symptoms were reported: local edema (61.4% of patients), leg pain (60.7%), warm sensation (16.6%), dyspnea (16.4%), erythema (13.3%), thoracic pain (6.9%), syncope (2.2%), hemoptysis (0.6%), and other symptoms (3.3%).
In total, 75.3% of patients had experienced symptoms prior to diagnosis: 73.8% in the DVT group, 59.1% in the PE group, and 85.2% in the DVTþPE group. Additionally, 37.7% of DVT cases and 49.1% of PE/DVTþPE cases reported having symptoms for less than 5 days. Furthermore, 21.7% of DVT cases and 19% of PE/DVTþPE cases reported experiencing symptoms 5 to 10 days before their diagnosis. Among these patients, 4.6% of patients with DVT and 2.7% of patients with PE/ DVTþPE reported experiencing symptoms for 11 to 15 days before diagnosis, and 4% of patients with DVT and 1.8% of patients with PE/DVTþPE reported experiencing symtoms 16 to 30 days before diagnosis. Finally, 5.5% of patients with DVT and 6.4% of patients with PE/DVTþPE reported experiencing symptoms for more than 30 days.
Risk Factors and Comorbidities
All previous or concomitant pathological conditions and risk factors associated with VTE and reported in the studied population upon diagnosis are represented in Table 2 . In total, 11.8% of patients had a known cancer. The majority of patients with cancer (73.7%) were in complete remission, and 26.3% had active cancer. Overall, 1.3% of patients received chemotherapy during the analysis period, and 0.4% had undergone prior chemotherapy.
In total, 14.8% of patients had known thrombophilia (14.9% of patients with DVT, 17% of patients with DVTþPE, and 4.5% of patients with PE). Within patients with thrombophilia, we observed heterozygous mutation for factor V Leiden in 47.1% of cases, G20210A mutation in prothrombin in 19.1%, protein S deficiency in 10.3%, protein C deficiency in 3% of cases, antithrombin III deficiency in 2.9%, and other defects in 17.6% of cases. Overall, 3.5% of patients had experienced a previous bleeding event, 1.75% had experienced intracranial bleeding, and 1.75% had experienced bleeding in other sites.
Diagnosis and Treatment
The diagnosis of VTE was confirmed in the majority of the patients in a specialty department (47.6%) or emergency unit (39.7%). The following diagnostic techniques were used: compressive ultrasound or Doppler ultrasound (in 94.1% of patients and 99% in DVT cases), D-dimer test (32.1%), contrast tomography (18.3%, 90.9% in PE), Wells score 20 (4.8%), pulmonary angiography (3.5%), and other methods (1.1%).
Hospitalizations occurred in 46.3% of patients due to VTE. Among these patients, 24.6% were hospitalized for less than 5 days, 46% were hospitalized for 5 to 10 days, and 28.9% were hospitalized for more than 10 days. Analyzing the subgroups, we found that only 33% of patients with DVT only were hospitalized, while 77.3% of patients with PE only and 90.9% of patients with DVTþPE were hospitalized due to VTE.
Before starting the treatment with rivaroxaban, most patients (52.4%) had used an anticoagulant for a mean of 28.1 + 86.6 days; 27.1% had received low-molecular-weight heparin; 17.9% had received VKA; 1.7% had received unfractionated heparin; and 5.7% had received fondaparinux. The prothrombin time-international normalized ratio (PT-INR) was evaluated before switching to rivaroxaban in patients taking VKA. An average of 1.8 + 2.2 PT-INR measurements were conducted before changing drugs and the mean PT-INR value before switching was 2.02 + 0.46. The mean number of days that elapsed between the last PT-INR measurement, and the first administration of rivaroxaban was 3.37 + 7.8. The major reasons for switching to rivaroxaban therapy are depicted in Figure 1 .
The dosages of rivaroxaban prescribed in this survey included the following: 15 mg twice daily for 21 days followed by 20 mg daily (54.4% of patients), 15 mg twice daily for 21 days followed by 15 mg daily (6.5%), 15 mg daily (3.7%), and 20 mg daily (35.4%). The planned length of rivaroxaban treatment was 3 months (in 15.5% of patients), 6 months (28.4%), 12 months (20.3%), or over 12 months (6.9%). In the remaining cases, the length of treatment was undefined.
Some patients treated with rivaroxaban were also receiving other concomitant treatments: 21% were treated with antiplatelet agents (15.4% received aspirin and 4.8% clopidogrel), 8% were treated with nonsteroidal anti-inflammatory drugs, and 4.8% were treated with steroidal drugs.
Discussion
This epidemiological survey of real-life Italian patients diagnosed with VTE and treated with rivaroxaban revealed interesting differences and similarities with respect to the EINSTEIN clinical trials.
The Italian patients had a similar gender distribution (P ¼ .181) and percentage of patients who were recently immobilized, compared to patients enrolled in the EINSTEIN trials. Conversely, the mean age was higher in our patients (62 years vs 57 years in the EINSTEIN-pooled analysis, P < .001). 17 In this study, there was also a higher rate of patients with DVT only (75.9% vs 41.7%, P < .001) and a lower rate of patients with PE only (4.8% vs 58.3%, P < .001). There was also a lower rate of patients with recent trauma or surgery (9.2% vs 18.1%, P < .001) compared to the populations in the EINSTEIN-pooled analysis. However, the subgroups had similar characteristics among patients in our study and patients of the EINSTEIN-DVT and EINSTEIN-PE trials. 11, 12 The primary baseline characteristics in our survey that were also reported in the EINSTEIN-PE trial (gender, immobilization, recent surgery, active cancer, previous VTE, and hospitalization) were similar in both populations. Additionally, when comparing the DVT subgroup between our Italian cohort and the EINSTEIN-DVT trial, the main difference was the percentage of patients with a recent surgery or trauma (6.9% in our DVT population vs 19.5% in the EINSTEIN-DVT population, P < .001).
The DVT rates in our population (75.9%) were higher than in the RLS study (64.1%, P ¼ .013) and in the EINSTEINpooled rates (41.7%, P < .001). Furthermore, the percentage of patients affected by PE in the EINSTEIN-pooled (58.3%) trial was higher than the percentage observed in our survey (4.8%). This result may be due to bias resulting from the physicians' backgrounds (our survey included internal medicine and coagulation clinic physicians). Also, physicians may have preferred rivaroxaban in particular for those patients who did not need hospitalization. The VTE treatment with rivaroxaban does not require an initial therapy with heparin 14 and may therefore help lower hospitalization rates in less severe patients.
When analyzing the medical history, it is noteworthy that in our survey the percentages of patients with concomitant diseases, such as diabetes mellitus (19.7%) and hypertension (48.0%), were higher compared to the RLS study (10.7%, P ¼ .032 and 30.1%, P ¼ .001 respectively). However, the percentages of patients with atrial fibrillation and of those with chronic obstructive pulmonary disease were not significantly different between studies (7.9% vs 10.7%, P ¼ .351 and 15.9% vs 5.8%, P ¼ .08, respectively). These results may have been biased by the physicians involved in our survey; the physicians may have preferred administering rivaroxaban to patients affected by VTE and concomitant diseases due to the easier management and lower associated bleeding risk. 13, 17, 21 The most represented possible risk factors for VTE identified in our population included prolonged immobilization, previous hospitalization, previous VTE, and postthrombotic syndrome. 22 In our analysis of risk factors, the percentage of patients undergoing recent surgery or trauma was lower in our survey compared to the EINSTEIN-pooled study. However, the immobilization and active cancer rates were similar. The rates of previous VTE were higher in our analysis (30.6% vs 19.1%). These results may be due to the slightly older patients in our study compared to the patients involved in the EIN-STEIN study. Age is a reported risk factor for VTE recurrence. 23, 24 The prevalence of previous bleeding in our study was lower compared to the RLS study (3.4% vs 8%, respectively). 18 The most common complication of anticoagulant treatment is bleeding. 25 In the RLS study, 71% of patients switched to rivaroxaban treatment after a previous treatment with heparin or VKA. In this analysis, 52.4% of patients were receiving anticoagulants before changing their treatment to rivaroxaban. This difference could have affected the incidence of previous bleeding events.
The majority of patients were symptomatic (89.3%) upon presentation. A higher percentage of patients with DVT (73.8%) were already symptomatic before their diagnosis compared to patients with PE (59.1%). This result is compatible with the finding that PE symptoms are frequently sudden and may require immediate medical assistance. 26 In our study, 52.4% patients were in therapy with an anticoagulant (28.8% received heparin, 17.9% VKA, and 5.7% fondaparinux) before switching to rivaroxaban. Conversion from low-molecular-weight heparin to rivaroxaban requires administering the oral anticoagulant when the next heparin dose is due.
14 However, conversion from warfarin requires discontinuing the therapy and initiating rivaroxaban on the next day when the PT-INR value is 2.5 or less. 14, 27 Interestingly, the mean number of PT-INR measurements needed before changing treatment was only 1.8.
The main reasons reported for switching to rivaroxaban included difficulties in VKA management, patient choice, and PT-INR instability. The VTE therapy and prophylaxis have suboptimal compliance in patients long term. 28, 29 In a recent study, more than 70% of VTE patients with a high risk of recurrence did not comply with warfarin therapy, and more than 50% of patients discontinued warfarin therapy within 1 year. 29 These results may be related to difficulties associated with VKA treatment management. Thus, the use of NOACs may overcome some of the limitations associated with conventional VKA treatments and heparin.
Rivaroxaban is an NOAC and can be an alternative to VKA and heparin. Rivaroxaban can be administered orally at a fixed dose and requires limited monitoring. Additionally, rivaroxaban has limited drug interactions, and an initial treatment with heparin is not required.
14 The safety and efficacy of this drug have been evaluated in fragile patients, patients with cancer, patients presenting with large clots, and patients with a history of recurrent VTE. 17 In this study, more than 30% of patients had a previous VTE. Furthermore, the drug can be administered to patients with chronic kidney disease (creatinine clearance > 15 mL/ min). Recent studies confirm the hypothesis that NOACs, such as rivaroxaban, can positively affect patient compliance. 18, 30 In a study on patients with atrial fibrillation, patient compliance and adherence to therapy were higher in patients taking rivaroxaban compared to warfarin. The rate of therapy discontinuation at 6 months was 18.5% in patients taking rivaroxaban and 31.7% in patients taking warfarin. 30 In conclusion, our survey results support the current literature data and confirm the overall similarity of real-life VTE patients, with patients enrolled in the rivaroxaban clinical trials. Therefore, physicians can expect their patients to achieve the same positive outcomes reported in the trials. The limitations of our survey are due to the use of aggregate data and the absence of information monitoring and control. There may also be reporting bias. The main strength of this real-life survey is that the patients studied represent the actual population that will receive rivaroxaban in clinical practice.
